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FOREWORD 
Physical anthropology has been concerned traditionally with 
problems relating to the biological relationships between both 
extant and extinct populations. Morphological comparisons utilizing 
a typological approach, statistical analysis of differences in mean 
values of standard measurements, and more recently, multivariate 
statistical techniques have been the most common tools in this 
research. Although the metric analysis of skeletal remains continues 
to be well represented in the anthropological literature, there has 
been a resurgence of interest in the use of non-metric variants in 
assessing the affinities between groups. 
Initial interest in non-metric variation began nearly 150 years 
ago, and as early as 75 years ago the possibility of using non-metric 
traits in studying biological relationships between populations was 
realized. Renewed interest in this area has come about largely as 
the result of problems apparent in the use of metric data. The 
inability to distinguish genetic from environmental components of 
variation, for example, has plagued metric analysis. Despite all 
the research conducted on metric variation in the human skeleton, 
reliable estimates of heritability of all but a very few metric 
features remain obscure and often contradictory. Since non-metric 
variants are thought to be under close genetic control and are not 
likely to be under strong selective pressures, osteologists have 
been placing increased reliance upon their use for making population 
comparisons. 
i 
Although the use on non-metric variants has an obvious potential 
for the analysis of population relationships, there are still a 
number of questions and problems which must be answered and resolved. 
For example, differences in terminology still exist. Some of the 
most basic traits,(e.g., the Inca Bone) are defined differently by 
many researchers. The nature of the discontinuous variation has also 
been questioned. Since traits can show various degrees of expression, 
it may be possible to treat them in a quantitative manner. Even with 
a strong genetic component, developmental and environmental factors 
can determine whether a trait will be expressed phenotypically. In 
other words, the genetic potential will only be realized given the 
presence of the necessary developmental and environmental factors. 
If non-metric traits are to be used, it would seem that the 
determination of genetical, developmental and environmental factors 
. must be determined. The assumption that differences in the frequency 
of non-metric traits between populations are the result of genetic 
variation alone is not warranted. More time and effort must be made 
in determining within population variation and the process involved 
in the occurrence of non-metric traits. Research utilizing non-human 
populations, contemporary human populations and skeletal populations 
will be important resources for the study of these problems. The 
bibliographic compilation of Finnegan 'and Faust will be extremely 
useful for further research into the biological meaning of discrete 
variation and thus the applicability of non-metric traits for 
populational comparisons. The use that will be made of this biblio-
graphy will be a fitting tribute to the efforts of Finnegan and Faust 
in preparing this excellent bibliography. 
December 15, 1973 
ii 
George J. Armelagos 
Amherst, Massachusetts 
_ .. _.-.. _.-. _- .-_._.-_._--- -------------------
PREFACE 
"The bibliographer's task is at once the most arduous and 
thankless form of scholarly endeavor. If he selects, he is 
subject to criticism on the basis of his selectivity, whatever 
it might be; if h~ pretends to completeness, he delivers him-
self into the hands of those reviewers whose concept of a book 
review is to flaunt--doubtless for the inferential pedantry 
involved--lists of indefensible omissions and errors on the 
part of the hapless bibliographer." (John Greenway, 196J, 
Bibliography of the Australian Aborigines, p. xi.) 
We have compiled this bibliography with the hope that it 
will be a useful aid to the student of non-metric analysis. 
We have been somewhat selective, with the greatest loss of 
information in those references we could not locate, and 
which are therefore not entered. Those we did find, we have 
listed by author with an indexing number preceding the 
author or subsequent article. The index itself is ordered 
as a convenience to the compilers and the entries listed will 
allow a researcher cross-reference access to the bibliography. 
We do, however, recommend the reading of the total bibliog-
raphy as the index cannot possibly be as exhaustive as the 
entries they represent. 
As this listing is a 75% reduction of the original computer 
lists, you will note unique symbols and the 'lack of accent marks 
(e.g. LIANTHROPOLOGIE) which will make for difficult reading of 
iii 
French, German and other languages. We are certain that this 
will not interfere with the usefulness of the bibliography. 
We would like to acknowledge the help of Mr . Jack F. 
Marquart, chief reference librarian, his staff, and Miss 
Janette Saquet, anthropology library assistant, for tracking 
down and acquiring many hard-to-come-by references. We have 
enjoyed a continuous dialogue with our resident colleagues, 
which has been very helpfull Drs . J . Lawrence Angel, Clifford 
Evans, Betty lVieggers , Donald J. Ortner, Lucile E. St. Hoyme, 
T. Dale Stewart, Eugen Strouhal and Douglas H. Ubelaker. 
Other colleagues have made suggestions and helpful comments 
on the bibliography: Drs. GeorgeJ. Armelagos , J. S . Cybu lski 
and N. S. Ossenberg . Much assistance with foreign literature 
and encouragement has been extended by Drs. A. Caroline Berry, 
Don R. Brothwell, Denise Ferembach and Agatha S . Knip. We are 
much indebted to Mis s Penelope Packard, Smithsonian Information 
Systems Division, who was our liamon with the computers and to 
Dr. George J. Armelagos, who encouraged t h is work and acted 
in our behalf as intermediary with the University of Massa-
chusetts to publish this bibliography. 
With the future in mind, we would like to ask our 
colleagues for comments and additions on non-metric analysis. 
Vlashington, D.C. 
24 July 197-3 
M.F. 
l\t.A • F. 
This work was supported in part by a post doctoral fellowship 
(SFC-3-0875) to Michael Finnegan by the Smithsonian Research 
Foundation. 
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INTRODUCTION 
The following pages present literary and illustrated 
descriptions of 30 cranial and 30 infra-cranial non-metric 
variables of the human skeleton. The non-metric cranial 
variables are reprinted from 'Epigenetic Variation in the 
Human Cranium·(~. Anatomy, vol. 101(2)394-370, 1967) by 
A. Caroline Berry and R. J. Berry by permission of Cambridge 
University Press. The non-metric infra-cranial variables 
are taken from a paper presented by one of us (MF) at the 
-42nd annual meeting of the American Association of Physical 
Anthropologists, Dallas, Texas, 1973. Reference to these and 
other non-metric traits can be accessed in the bibliography 
by way of the index. 
1. Highest nuch(1/ line present (Fig. 1). 
The inferio~ a~d superior nuchal lines form well-marked ridges running horizontally 
across the oCCIpItal bone. A third line (the highest) is sometimes present. It arises with 
the s~~erior at the external occipital protuberance, and arches anteriorly and laterally, 
prOVJdmg attachment for the epicranial eponeurosis. It is more o4lSily felt than seen. 
~. OSlicle at dH~,-",bda 
3: Lambdoid ossicles present 
;n-__ 10. Parietal notch bone present 
~"'r-i-......... -11 . Ossicle at the asterion 
17. CondylarJacet double 
Figs. 1-6. D:awin~s of the skull to illustrate the variants described in the text,.Where possible 
both expressIons (I.e .• presence' and' absence ') of a variant are shown, but only one alternative 
has been labelled. 
1 
2 
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'1 Ossicle (If flie IWllhda (Figs. I, 2) 
A bon~ mayo-:cur at the junction of the sagittal and lambdoid su !ures{ the po~jti()n 
of the pl)steril)r fontanel le) . \Ve have described this as an ossicle, and made no allempt 
to distinguish between a sutural bone in this posi tion , and a 'true' interparietal or 
Inca bone formed from the membrancous pan l)j" the occiput. According to Wood-
Jones this latter is wry rare. 
7. 
present 
27 . 
present 
5. Bregm~tlc 
bone present 
2. Ossicle at 
the lambda 
Lambdoid ossicles 
present 
4. Parietal foramen 
present 
Fig. 2. The sk ull viewed from above. 
7. Coronal ossicle 
present 
5. Bregmati c bone 
Epipteric bone 
present 
4. Parietal foramen 
present 
3. Lambdoid 
ossicle present 
25 . Zygomatico-facial--;r---:-':"-_. 
foramen present 11 . Ossicle at the asterion 
30. Accessory 
infra-orbital 
12. Auditory torus 
present 
Fig. 3. Left lateral aspect of the skull. 
Pa rietal notch 
bone present 
Mastoid foramen 
exsutural 
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3. Lall/bdoid ossicle presellt (Figs. 1-3) 
One or more ossicles may occur in the lambdoid suture. Up to about twelve 
distillct bones may be present on either side. 
4. Parietal ji)t(lIll('// prescllt (Figs. 2, 3) 
This pierccs the parietal bone ncar the sagittal suture a few centimetres in front or 
the Jambda. It transmits a small emissary ycin, and sometimes a small branch of thi.: 
occipital artery. 
16. Postcl'iol' condylal' 
canal patcnt .......... 
17. Condylar facet 
dou ble -[;;t\4;--~-L..-.!... 
13. Foramen of _---'~~~ 
Huschke present ~{':-F~""--:-. 21. Fo ram en 
18. Precondylar tubercle 
present 
spinosum open 
20. Foramen ovale 
incomplete 
22. 
present 
Fig. 4. The skull viewed from below. 
Anterior ethmoid 
Posterior ethmoid 
foramen 
Fig. 5. Franta-lateral aspect of the left orbit to show sutures and foramina. 
3 
4 
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5. Bregillatic hOlJc prcst'llt (Figs. 2, 3) 
A sutural b,me (the bregmatic or interfrontal) may occlIr at the junction of the 
sagittal suture with the coronal one (the position of the anterior fontanelle). 
6. Metopisill (Fig. 6) 
The medio-frontal suture disappears within tile first two years of life. In a few 
individuals it persists throughout life: this condition is known as metopism. 
7. Corollal ossir/e presel/t (Figs. 2, 3, 6) 
Ossicles are sometimes found in the coronal suture. 
6. Metopism 
26. Supra-orbital-;...:,.-+i--__ 
foramen 
complete 
Fig. 6. Facial aspect of the skull. 
8. Epipteric bOl/e present (Fig. 3) 
7. Coronal ossicle present 
present 
30. Accessory infra-orbital 
foramen present 
A sutural bone (the epipteric bone or pterion ossicle) may be inserted between the 
anterior inferior angle of the parietal bone and the greater wing of the sphenoid. 
When large it may also articulate with the squamous part of the temporal bone. 
9. Franta-temporal articulation (shown, not very dearly, on Fig. 6, left side) 
Normally the frontal bone is separated from the squamolls part of the temporal 
bone by the greater wing of the sphenoid and the anterior inferior angle of the parietal 
bone. Occasionally the frontal and temporal bones are in direct contact, forming a 
fronto-temporal articulation. 
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10. Parietal I/oteh hOlle prescnt (Figs. 1, 3) 
The parietal notch is that part of the parietal bone that protrudes betwe-.:n the 
squamous and the mastoid portions of the temporal bone. It may form a separate 
l)ssick which is known as the parietal notch bone. 
I 1. Ossicle at asterion (Figs. I, 3) 
The junction of the posterior inferior angle of the parietal bone with the occipital 
bone and mastoid portion of the temporal bone is known as the asterion. A sutural 
bone may occur at this junction. 
12. Allditory torus present (Fig. 3) 
Rarely a bony ridge or torus is found on the floor of the external auditory meatus. 
13. Foramen of HlIschke present (Fig. 4) 
This is a foramen occurring in the floor of the external auditory meatus. It is 
always present in young children but only occasionally does it persist after the 
fifth year. It is most easily scored from the inferior aspect of the tympanic part of the 
temporal bone. 
14. !vfastoid foramcll exsutllra/ (Figs. 1,3) 
15. lvfastoid foramen absellt 
When present, the mastoid foramen usually lies in the suture between the mastoid 
part of the temporal bone and the occipital bone. Less frequently it lies exsuturally, 
piercing the mastoid part of the temporal bone, or, more rarely, the occipital bone. 
16. Posterior cOlldy/ar callal patent (Fig. 4) 
The posterior condylar canal usually pierces the condylar fossa which lies im-
mediately posterior to the occipital condyle. Sometimes it ends blindly in the bone, 
and has only been scored as patent when a seeker can be passed through it. Scoring 
this character is unsatisfactory in skulls in poor condition because the bone of the 
condylar fossa is often fragile, so that a patent canal and a broken fossa are in-
distinguishable. 
17. C o11dy/ar facet double (Figs. 1, 4) 
Occasionally the articular surface of the occipital condyle is divided into two 
distinct facets. 
18. Precondylar tllbercle present (Fig. 4) 
Occasionally a bony tubercle lies immediately anterior and medial to the occipital 
condyle. A centrally placed tubercle has been regarded as two fused tubercles. 
19. Anterior condylar canal double (Fig. 1) 
This canal (foramen hypoglossi) pierces the anterior part of the occipital condyle 
and transmits the hypoglossal nerve. Embryologically the nerve originates from 
5 
6 
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several segments and this may result in the canal being divided into two for part or 
all of its lenglh. This is most easily scored by looking inside the foramen magnum. 
20. Forallll'1I orale iIlCOIll/J/ctc (Fig. 4) 
Rarely the postero-Ialeral wall of the foramen ovale IS incomplete 50 that the 
foramen is continuous with the foramen spinosuI11. 
21. Foramell SpillOSIIIJI opell (Fig. 4) 
The posterior wall of the foramen 5pinosuI11 is sometimes deficient. (This is another 
character ditllcult to score in skulls in poor condition.) 
22. Accessory lesser palatille foramell present (Fig. 4) 
The lesser palatine foramina lie on both sides of the posterior border of the hard 
palate immediately posterior to the greater palatine foramen, and transmit the lesser 
palatine nerves. When more than one (there may be three or four) foramen is present, 
it has been scored as accessory. 
23. Palatine tOfl/S present (not illustrated) 
Rarely, a bony ridge runs longitudinally down the mid-line of the hard palate. 
This is the palatine torus. Although it occurs in c. 10 % of British skulls (Brothwell, 
1963), it was seen only once among the 600 skulls classified in this study (see 
Discussion). 
24. ivfaxill{lfT torus present (not illustrated) 
The maxillary torus is a bony ridge running along the lingual aspects of the roots 
of the molar teeth. It was not seen in this study. 
25. Zygolllatico-facia/ foramen absent (Figs 3, 6) 
This is a small foramen which pierces the zygomatic bone opposite the junction of 
the infraorbital and lateral margins of the orbit. It transmits a nerve and small artery, 
and may be single, mUltiple or absent. 
26. Supraorbital foramell complete (Figs. 3, 6) 
The supraorbital foramen transmits the supraorbital vessels and nerve. It is 
frequently incomplete (or open). In this case it is often described as a • supraorbital 
notch '. 
27. Frollta/Ilotcli or foramell present (Figs. 3, 6) 
A well-defined secondary foramen in the vicinity of (usually lateral to) the supra-
orbital foramen has been scored as a frontal foramen. Frequently a cluster of tiny 
foramina are present, but these have been ignored. However, scoring was inevitably 
somewhat arbitrary in a few border-line cases. 
" I 
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2~. AI//erior L'/IJ 1110 id j(J/'{f/IICI/ ('xsII/lIral (Fig. 5) 
The anterior ethmoid foramen pierces the medial wall of the orbit. It norm<.tllv 
lies on the suture between the medial edge o( the orbital plates of the frontal and 
ethmoid bones, but it occasionally emerges above the suture . . 
29. Posterior ethlJloid /orolllell absellt (Fig. 5) 
The posterior ethmoid foramen lies just behind the anterior ethmoid foramen on 
the same suture line. Its absence can only be scored satisfactorily in well-preserved 
skulls. . 
30. Accessory ill}i'oorbital/oramell present (Figs. 3, 6) 
A second foramen may lie immediately adjacent to the infraorbital foramen. 
A. VARIANTS OF THE FEMUR 
1. Allen's Fossa (Fig. 1A) 
The Cervical Fossa (depression) of Allen, when 
present, is usually located near the anterior superior 
margin of the femoral neck close to the border of the 
head. It can vary from a small depression to a large 
eroded area one centimeter square where the cortical 
bone has been removed exposing underlying trabeculae. 
The border of this fossa may have a ridge or thickening 
around it reminiscent of an inflammatory response. 
To be scored as present, the underlying trabeculae 
must be seen so that this variant can be differentiated 
from variants 2 and J (see below). 
Fig. 1. The reaction area of the femoral neck. 
7 
2. Poirier's Facet (Fig . 1B) 
Poirier's Facet is scored as present when there is 
a noticeable, however slight, bulg ing of the articular 
surface of the femoral head toward the anterior portion 
of the femoral neck. This facet is necessarily smooth 
and is not to be confused with plaque formation (see J 
below) • 
3 • P la que ( Fig . 1 C ) 
This varirult is found in the same reaction area as 
1 and 2 above. Plaque formation is scored as present 
when an overgrowth or bony scar can be defined as ex-
tending from the area of Poirj.er's facet on the femoral 
head down onto the femoral neck which often surrounds or 
covers Allen's fossa. In rare cases, all of the abov e 
variants may be defined on a sing le femur. 
4. Hypotrochanteric Fo s sa ( F ig. 2A) 
The h ypotrochanteric fossa is located in the superior 
posterior part of the femoral diaphysis between the 
g luteal ridg e and the lateral ma rgin. This variant is 
found in close association, but not correlated with, 
the g luteal ridg e and the third trochanter (see below). 
Fig. 2. Variants of the posterior surface of the femur. 
8 
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Although various authors have defined a va.riety of ways 
to score t h e fossa, we will use a division of present or 
absent, realizing that the differences are often quite 
subjective. 
5. Exostosis in Trochanteric Fossa (Fig. 2B) 
Rarely, there is a tubercle to be found in the 
trochanteric fossa. More frequently, various amounts of 
bony spicules or exostosis can be abserved in the other-
wise smooth fossa. The tube~cle may be long and with 
cu sps like a mola r tooth. We will consider the fossa 
as having two variations I either a smooth surface or 
the display of the ~ubercle or exostosis. 
6. Third Trochanter (Fig . 2C) 
Many time s a rounded tubercle can be found at the 
s uperior border of the gluteal crest. When present, 
its morphology is very much like that of the lesser 
trochanter. an oblong , rounded -or conical bony tuberosity, 
which develops ins tead of, or above the gluteal ridge. 
The difference between the third trochanter and t h e gluteal 
ridge i s there f ore based on kind and not degree of 
deve lopment • . 
B. VARIAN'rS OF THE TIBIA 
7. Medial Tibial Sauatting Facet (Fig . JA) 
The lower margin of the anterior surface of the tibia 
Fig. J. Variants of the distal tibia and humerus~ 
9 
presents a rough transverse depression for the attach-
ment of the articular aapsule of the ankle joint. This 
depress ion c an usually be divided into medial and 
lateral fossae divided by a rai~ed area. These fossae 
usually show increased vascular pitting. Frequently, 
the inferior articular surface is extended into the 
medial depression fossa and is scored as a medial 
squatting facet .. 
8. Lateral Tibial Squatting Facet (Fig . JB) 
r his occurs when the inferior articular surface 
extends into the lateral fossa of the transverse 
depression (see above). 
c. VARIAN'rS OF THE HUMERUS 
9 . Suuracondvloid Process (Fig. )C) 
Rarely, a small bony process arising from the medial 
supracondylar ridge 5 to 7 cm above the me d ial epicondyle 
may be observed. It is usually pointed with the point 
directed dovmward, anteriorly and medially. It may 
vary i n le ng th from 2 to 20 mm. 
10. Sental Auerture (Fig . JD) 
Frequently an aperture is found in the bony septum 
that separates the olecranon from the coronoid fossa. 
When this aperture is present it is scored, but 
caution must be taken, especially in archaeological 
material, that the aperture is not the result of post 
mort~m perforation or simply small vascular foramina. 
D. VARIANTS OF THE INNOMINATE BONE 
11. Acetabular Crease (Fig. 4A) 
10 
Often there is a fold, pleat or crease which can 
be identified on the articular surface of the acetabulum. 
This defect may arise anywhere along a line from the 
acetabular fossa superiorly to the border of the 
articular surface. The defect is not a remnant of 
faults in the fusion of the ilium with either the pubis 
or ischium, as the pleat usually lies between these 
junctures. Scored present or absent. 
12. Pre-auricular Sulcus (Fig. 4B) 
Frequently there exists a sulcus running inferiorly 
and posteriorly between the greater sciat ic notch and the 
auricular surface, bordering on the latter. The sulcus 
may be , i n part, the result of a morpholoe ical eleva tion 
of th e i nfer i or port i on of the auricu lar sur fac e on s ome 
. . t b - '1' " • t' 1 d 1nnoml na e · ones . _ fllS var lan 1S on _y score as 
present when i t is defined below the Pectineal Line, and 
th us conf i ning it to the true pelvis . 
Fig . 4. Var i ants of the innominate bone I acetabular 
crease and pre-auricu l ar sulcus. 
1J. Accessory Sacral Facet~ (Fie . SA, B) 
An art i cu lar facet can often be observed either on 
t he sacrum, ilium or both, posterior to the auricular 
surface. an the ilium, it is located on the iliac 
tuberosity for the sacro-iliac ligament, while on the 
sacrum it i s observed on the sacral tuberosity. In order 
to be scored as present, the facet must lie inferiorly 
to the superior border of the auricular surface and 
mu st be di s tinguishable and discrete from the auricula r 
surface itself. 
11 
Fig. 5. Accessory sacral facet. 
Eo VARIANTS OF THE SCAPULA 
12 
1L~. Acromial Articular Facet (Fig. 6A) 
An articular facet may be present on the inferior 
surface of the acromial tirocess. This facet is 
usually oval with the long axis running posteriorly 
and inferiorly from the attachment of the coracoacromial 
ligament. Scored present or absent. 
15. Suprascapular Foramen (Fig. 6B) 
Rarely, the suprascapular notch is converted to a 
foramen by complete ossification of the suprascapular 
ligament. The complete foramen is scored as present. 
16. Cireumflex Sulcus (Fig . 6C) 
Often, a sulcus for the circumflex artery can be found 
on the posteriolateral border of the scapula nearly bisecting 
the orig in of the teres minor muscle. Scored present or 
absent. 
Fig. 6. Variants of the scapula. 
F. VARIANTS OF THE PATELLA 
17. The Vastus Notch (Fig . 7A) 
A small notch is often observed in the supero-
lateral angle of the patella. This is scored when the 
area for the insertion of the Vastus lateralis tendon 
shows some concavity. The border of this notch must 
be smooth (see below) to be scored as present. 
18. Vastus Fossa (Fig. 7B) 
The Vastus fossa, when present, is a small depression 
just anterior to the Vastus notch, although it can be 
defined with or without the presence of the notch. 
13 
14 
Fig. 7. Variants of the patella. 
19c Emarginate Patella (Bipartite Patella) (Fig. 7e) 
Emarginate patella is scored when a notch is 
present in the supero-Iateral border of the patella as 
was the Vastus notch. However, in this case, the 
notch is noticeably larger an~ unlike the Vastus notch 
the emarginate notch is very rough, leaving the impression 
that a portion of the bone had been pulled away from 
the patella as a whole. This is, in fact, the case 
as rarely one can find the supero-Iateral ang le as a 
separate, or many small, ossicles. When the emarg inate 
patella is scored as present, the Yastus notch and foss2-
must be absent. 
VARIANTS OF THE TALUS 
20. Os Trigonum (Fig . 8A,B) 
'rhe posterior border of the talus can be divided by 
the groove of the flexor hallucis longus. Immediately 
lateral to this groove is a small process which, when 
developed, is known as Stieda's process. When this 
process is not fused or only partially fused to the 
posterior border of the talus, it is known as the as 
trigonum. In archaeological material this variant can 
be detected when Stieda's process is present and a 
fusion line can still be ascertained or when the facet 
for the articulation of the as trigonum on the talus 
can be observed. In the latter case J the as trigonum 
usually remains at the excavation site undetectedo 
------------------- - - -- ------------ --------------- --
c 
A B 
Fig. B. Variants of the talus. 
21. Media l Talar Facet (Fig . Be) 
The upper medial surface of the neck of the talus 
may present a facet which does not follow the line of 
curvature of the trochlear surface. Although the 
position of this facet is variable, it is none theless 
quite distinct v.,rhen present. 
22. Latera l Talar Extension (Fig . BD) 
An extens i on of the lateral third of the anterior 
trochlear margin ont o the neck of the talus is often 
present. It Is more common than the medial facet of 
the talus , but not as common as the lateral tibial 
squatting facet. 
23 . Inferior Talar Articular Surface (Fig . 9A ) 
The inferior surface of the head of the talus may 
present one large articular surface or may be divided 
into two- surfaces wh ich are either two discretei'acets, 
or continuous , but are found to be on different planes. 
This variant is scored as single or double. 
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Fig. 9. Variants of the talus and calcaneus 
H. VARIANTS OF THE CALCANE¢US 
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24. Anterior Calcaneal' Facet (Fig . 9B, lOA) 
The ant erior and middle calcaneal articular facets 
may take a variety of shapes I a single ovoid facet, a 
partially conjoined or hourg lass";shaped facet, two 
discrete facets, or the anterior facet may be totally 
missing. Therefore, unlike the other post-cranial variants, 
this variant has three character states which will be scored 
as absent when the anterior facet is missing, sing le when 
there is bu t one continuous facet (including the hourglass-
shape) , and double when there are two discrete facets. 
25. Peroneal Tubercle (Fig . 10B) 
Th r ee processes can be defined on the l atera l surface 
of th e calcaneus anteriorly we find the peroneal tubercle; 
medially we find a raised surface for the calcaneo-fibural 
ligament; and posteriorly and inferiorly we find the lateral 
process.' The anteriqr or peroneal tubercle may be absent 
or conjoined with the area for the calcaneo-fibural ligament, 
suoh that the peroneal tubercle can not be distinguished. 
As a result, this variant is scored as absent. When we 
can define the peroneal tubercle, it is scored as present. 
Fig . 100 Variants of the calcaneus 
I. VARIANTS OF THE VERTEBRAE 
26. At12.s Facet Form (Fig. i1A) 
The suuerior articular facets of the atlas may take 
a varjety oi f orms: thene may be a long more-or-less 
oval facet, or there may be two distinct facets. The 
distinct facets may be separated either by a groove or 
a ridge of bone between the facets. 
27. Posterior Bridge (Fig. 11B) 
The most common variant of the atlas is a bridge 
of bone extending from the superior articular process 
posteriorly to the posterior arch. This transforms the 
sulcus for the vertebral artery to a tunnel. Although 
bony spicules may fa ll from the superior articular 
9rocess or arise from the posterior arch, the variant is 
not scored unless a complete bridge can be defined (see 
below) • 
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FiGo 11. Variants of the atlas and other cervical 
vertebrae. 
28 . Later al Brid~e (Fig . llC) 
The lateral bridge is the bridge of bone extending 
from the superior articular process laterally to the 
transverse process . This bridge also creates a tunnel 
for the vertebral artery. Some vertebrae deserve close 
obs ervation, because comb inations o f the se bridges can 
be seen and additional bridges may connect the latera l 
bridge with the po s terior bridge. 
29 . Transverse Foramen Bipartite (Fig . 11D) 
Frequently, one or more, of the transverse foramen 
of the lrd t hrough the 7th cervical vertebrae wi!l be 
bipartite. When this is observed, a fraction is entered 
on the recording sheets representing bipartite foramen 
of t ota1'foramen observed. 
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JO. Cleft Neural Arch (Fig. 12A,B) 
Rare ly, a cleft can be observed in one or more 
vertebra e from the first cervical throuGh the 12th 
thoracic. When the cleft occurs it may take a varie ty 
of locat ions : it rna IT be seen in the midline o.i vio.inr.[ the 
sp inous process or It may effect the arch of one si~e 
only. 
A b 
Fig. 12. Example of cleft neural arches. 
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305~337. 
WUNDERLY. J. AND WOOD-JONES. F. 
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J. ANAT., LOND. 67* 583-595. 
WYBURN, G.M. 
1944 CBSERVATIoNS ON THE DEVELOPMENT Of THE HUMAN VERTEBRAL COLUMN. 
J. ANAT.~ 78*94-102. 
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1544 YAMADA. E. 
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THE MONTHLY ~OURNAL OF THE NIPPON DENTAL COLLEGE. VoL. 2Z. NO.2. 
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YAMAGUCHI, B. 
1967 A COMPARATIVE OSTEOLOGICAL STUDY OF THE AINU AND THE AUSTRALIAN 
ABORIGINES. CANBERRA, AUSTRALIAN INSTITUTE OF ABORIGINAL STUDIES. 
(OCCASIONAL PAPERS 10' HUMAN BIOLOGY SERIES 2). 
YANG. H-M. 
1966 A PRELIMINARY REPORT OF HUMAN CRANIA EXCAVATED FROM HOU-CHIA 
CHUANG AND OTHER SHANG DYNASTY SITES AT AN.YANG, HONAN. NORTH CHINA. 
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J. ROy. STAT. SOC., 75*579-64 Z. 
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1556 
1866 UNTERSUCHUNGEN UEBER DIE FORM DES BECKENS JAVANISCHEN FRAUEN. 
HOLLAND. GESELLsCHAFT DER WISSENSCH. ZU HAARLEM, D. XXIV. 
ZAHORSKY, J. 
1944 SOME OBSERVATIONS ON THE ANTERIOR FONTANEL. ARCH. PED •• 61(5). 
259-264. 
ZE 1 BACH, S. 
1900 UEBER DIE INCISURA SUPRAORBITALIS ET FRONTALIS DES STIRNBEINS UNO 
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ZEGURA. STEVE. 
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MEASUREMENTS AND CRANIAL OBSERVATIONS. PAPER PRESENTED AT THE 1973 ANNUAL 
MEETING CF THE AAPA, DALLAS, TEXAS. 
ZIEGELMAYER, G. LIEBRICH. K. SCHWARZFISCHER, F. 
1964 DIE MENSCHLICHEN SKELETTE AUS DEN GRABUNGEN 1953-1957 AUF OEM 
LORENZBERG BEl EPFACH. IN* WERNER,.J. STUDIEN ZU ABODIACUM·EPFACH. 
160-212. (C.H. BECK, MUNCHEN.l 
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1904 IL TERZO TROCANTERO NELL:UOMO. ARCH. PSICHIAT. 26. PP. 166-7. 
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Accessory Infraorbital Foramen: 
26, 45, 46, 111, 133-137, 142, 211, 216, 221, 317, 318, 340-343, 
373, 454-457, 501, 570, 707, 732, 763, 764, 792, 793, 810, 840, 
904, 929, 1144, 1145, 1184, 1185, 1220, 1246. 
Accessory Lesser Palatine Foramen: 
133-137, 142, 211, 216, 317, 318, 340-343, 454-457, 501, 707, 
732, 763, 764, 792, 793. 
Accessory Sacral Facets: 
44, 370, 458-460, 548, 1094, 1134, 1262, 1325, 1428, 1429. 
Acetabular Crease: 
44, 45, 458-460, 1094, 1270. 
Acromial Articular Facet: 
44, 458-460. 
Age Dependency: 
24, 27, 29, 57, 221, 318, 341, 343, 543, 543, 546, 810, 1095. 
Allen's Fossa: 
42, 44, 45, 55, 56, 57, 70, 454, 458-460, 707, 755, 815, 989, 
991, 992, 1073, 1094, 1477. 
Aleut: 
455-457, 459, 460, 858. 
American Negro: 
27, 32, 57, 206, 278, 279, 318, 459, 460, 592, 843, 844, 881, 
1097, 1098, 1385, 1389, 1426, 1427, 1431, 1511. 
American White: 
27, 29, 32, 57, 206, 278, 279, 318, 459, 460, 619, 657, 686, 
843, 844, 881, 1097,1098, 1281, 1427, 1431, 1511. 
Anterior Calcaneal Facet: 
44-46, 62, 67, 458-460, 707, 1037, 1038, 1094, 1101. 
Anterior Condylar Canal: 
26, 29, 45, 46, 133-137, 142, 211, 216, 317, 318, 340-343, 
454-457, 501, 707, 732, 763, 764, 792, 793, 810, 816, 831, 
840, 887, 1095, 1144, 1145. 
Anterior Ethmoid Foramen Exsutura1: 
133-137, 142, 211, 212, 216, 318, 340-343, 454-457, 501, 763, 
764, 792, 793, 1184, 1185. 
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Atlas: 
220, 256, 276, 288, 308, 380, 393, 395, 404, 408, 421, 436, 477, 
502, 520, 526, 549, 596, 606, 679, 712, 715, 729, 759, 762, 780, 
807, 869, 875, 912, 915, 917, 933, 934, 935, 1026, 1039, 1041, 
1057, 1078, 1094, 1097, 1098, 1195, 1286, 1366, 1421, 1493. 
Atlas Facet Form: 
32, 36, 44-46, 454, 458-460, 935, 1286. 
Auditory Meatus: 
14, 25, 41, 70, 133-137, 142, 211, 212, 216, 318, 340-343, 381, 
454-457, 501, 689, 694, 707, 763, 764, 792, 793, 1005, 1185, 1188, 
1436. 
Australia and Oceania: 
Axis: 
1, 13, 27, 29, 127, 138, 224, 353, 440, 719, 763, 764, 787, 819, 
848-851, 889, 920, 921, 957, 1045, 1046, 1047, 1143-1145, 1171, 
1172, 1188, 1203, 1209, 1225, 1292, 1432, 1433, 1444, 1473, 1504, 
1505, 1526, 1531-1538, 1541, 1542, 1545, 1551. 
241, 256, 288, 329, 712, 977, 1057, 1094, 1408. 
Bregmatic Bone: 
25, 42, 46, 133-137, 142, 211, 212, 216, 318, 340-343, 373, 
454-457, 501, 707, 757, 763, 764, 792, 793, 840, 927, 1235, 1312, 
1352. 
Calcaneus: 
187, 225, 407, 476, 583, 586, 731, 770, 836, 847, 868, 879, 954, 
974, 1035-1038, 1040, 1052, 1101, 1110, 1122, 1178, 1271, 1485, 
1491, 1500, 1501, 1539. 
Cervical Ribs: 
13, 32, 85, 113, 118, 164, 363, 404, 522, 651, 911, 957, 1033, 
1187, 1339, 1434, 1437. 
Cervical Vertebrae: 
154, 186, 189, 204, 255, 275, 328, 400, 477, 594, 841, 883, 976, 
988, 1104, 1278, 1279, 1538. 
Circumflex Sulcus: 
38, 39, 51, 458-460. 
Cleft Neural Arch: 
31, 32, 42, 44, 70, 458-460, 1179, 1337. 
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Condylar Facet Double: 
37, 46, 133-137, 142, 211, 216, 318, 340-343, 383, 454-457, 501, 
502, 707, 763, 764., 792, 793, 1144, 1145. 
Coronal Ossicle: 
26, 46, 133-137, 142, 211, 212, 216, 221, 318, 340-343, 373, 
454-457, 501, 707, 732, 763, 764, 792, 793, 810, 840, 928, 1094, 
1095, 1144, 1145, 1352. 
Cribra Orbitalia: 
625-627, 649, 650, 706, 793, 803, 1017, 1055, 1056, 1212, 1410, 
1497, 1498. 
Earlier British: 
127, 207, 208, 209, 528, 866, 1030. 
East Africa: 
32, 326, 441, 449, 500, 646, 641, 642, 781, 1294. 
Egypt, Nubia: 
46, 70, 133-137, 208, 209, 216, 296, 326, 322, 550, 551, 646, 681, 
792, 793, 1065-1067, 1213, 1425. 
Emarginate Patella: 
44, 235, 458-460, 766, 1077, 1094, 1205, 1404, 1409, 1540. 
Epipteric Bone: 
23, 26, 42, 46, 59, 111, 133-137, 142, 209-212, 216, 297, 298, 
300, 318, 337, 340-343, 373, 454-457, 501, 621, 622, 707, 732, 
745, 763, 764, 792, 793, 810, 840, 947, 960, 1020, 1046, 1094, 
1095, 1144, 1145, 1185, 1216, 1224, 1355, 1356, 1372, 1394. 
Eskimo: 
240, 301, 399, 455-457, 459, 460, 494, 618, 682, 683,737, 767, 
794, 810, 857-860, 880, 970, 971, 984, 1043, 1074, 1082, 1132, 
1320-1323, 1326, 1327 . 
. Etiology: 
89, 127, 133-137, 142, 209-212, 216, 268, 522, 533, 965, 994, 
1127, 1138, 1326, 1464. 
Europe in General with Near East: 
25, 27, 54, 105, 127, 187, 198, 208, 209, 216, 243, 252, 293, 
307, 340-343, 563, 595, 646, 648, 652, 654, 709, 742, 786, 897, 
905, 919, 960, 979, 981, 1017, 1026, 1038, 1050, 1111, 1112, 
1124, 1125, 1137, 1159, 1227, 1279, 1373. 
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Exostosis in Trochanteric Fossa: 
70, 205, 454, 458-460, 514, 838. 
Femur: 
119, 120, 150, 205, 266, 267, 305, 353, 438, 514, 628, 690-693, 
697, 713, 754, 755, 790, 813, 838, 891, 914, 951, 955, 989-992, 
1004, 1028, 1049, 1064, 1111, 1124, 1148, 1201, 1217, 1225, 
1239, 1240, 1354, 1373, 1420, 1463, 1466. 
Foramen of Huschke: 
26, 41, 42, 44, 45, 46, 70, 111, 133-137, 142, 211, 216, 221, 
318, 340-343, 373, 454-457, 501, 707, 723, 732, 763, 764, 792, 
793, 810, 1094, 1095, 1144, 1145, 1185, 1352. 
Foramen Ovale: 
133-137, 142, 211, 216, 318, 340-343, 454-457, 501, 707, 763, 
764, 792, 793, 810, 1144, 1145. 
Foramen Spinosum: 
133-137, 142, 211, 216, 221, 318, 337, 340-343, 454-457, 501, 
707, 763, 764, 792, 793, 810, 1144, 1145. 
Frontal Notch or Foramen: 
26, 45, 46, 111, 133-137, 142, 211, 212, 216, 317, 318, 337, 
340-343, 373, 454-457, 501, 707, 732, 763, 764, 792, 793, 840. 
Fronto-Temporal Articulation: 
26, 59, 61, 111, 133-137, 142, 209, 211, 212, 216, 297, 298, 300, 
307, 318, 340-343, 373, 454-457, 501, 621, 622, 707, 732, 745, 
763, 764, 792, 793, 810, 947, 960, 1020, 1046, 1094, 1224, 1352, 
1355, 1356, 1372, 1394. 
General Cranial Anomalies: 
26, 29, 42-48, 60, 70, 83, 94, 95, 111, 112, 122, 133-137, 142, 
191, 192, 209-212, 216, 240, 289, 306, 327, 373, 440, 478-482, 
483-485, 495, 499, 501, 509, 538, 539, 617, 618, 646, 652, 653, 
730, 737, 743, 773-778, 781, 782-784, 787, 788, 795, 798, 799, 
800, 809, 819, 820, 822, 823, 824, 839, 840, 848-851, 856, 857-860, 
872, 873, 894, 901, 905, 909, 919, 920, 936-940, 948, 958, 967, 
973, 978, 995, 1007, 1030, 1045, 1047, 1059, 1063, 1065-1067, 
1074, 1075, 1080, 1084, 1093, 1094, 1095, 1096, 1100, 1109, 1125, 
1139, 1143, 1151, 1152, 1158, 1159, 1163, 1165, 1183, 1202, 1226, 
1227, 1257, 1266, 1272, 1299, 1304, 1344-1347, 1356, 1357, 1364, 
1368, 1390, 1413, 1439-1444, 1455, 1458, 1467, 1470, 1471, 1473, 
1504, 1505, 1531-1537, 1541, 1542, 1545, 1546, 1547, 
General Infra-Cranial Anomalies: 
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42-48, 70, 73, 112, 210-212, 306, 327, 454, 457-460, 499, 538, 
539, 653, 730, 783, 784, 820, 839, 951, 9$8, 967, 978,1008, 1047, 
1059, 1084, 1094, 1131, 1139, 1151, 1152, 1171, 1183, 1280, 1299, 
1304,1344-1347, 1357, 1364, 1390, 1548. 
----- - - - ------- - ------_ ... _ . - -_. 
General Population Studies: Traits, Incidence, Comparisons, Distance, 
Statistics, Genetics: 
26, 32, 45, 133-137, 142~ 209-2i2, 216, 317, 318,336-341, 343 
373, 455-460, 501, 684, 707, 732,763, 764, 792, 793, 840, 
848-851, 857-860, 983, 984, 1094, 1095, i144, 1145, 1185, 1202, 
1344-1347, 1364, 1472, ,1531-1537. 
General Vertebral Anomalies.: 
99, 103, 104, 109, 117, 118, 156, 185, 197, 346, 356, 376, 401, 
405,406, 4i5, 423, 470, 505, 843,874,1103,1116,1121,1157, 
1175, 1190, 1215, 1239, 1241, 1249, 1303, 1321, 1341, 1342, 1370, 
1407, 1412, 1417, 1425, 1426, 1433, 1507, 1513, 1527, 1543. 
Genetics: Both Man and Other Mwnmalsl 
47, 86, 127, 133-137, 142, 162, 194, 209-212, 216, 242, 246-249 
251, 254, 268, 271-273, 317, 318, 338,340-343, 345, 361, 362, 
364-367, 372,412,431,432,455-460,475,491 , 503, 504, 507, 
521, 559, 578-582, 638, 640~ 654, 661, 707, 732, 758, 763, 764, 
792, 793, 796 , 822, 840, 853, 854, 856, 861-865, 982-984, 1034, 
1091, 1095, 1113, 1127, 1154, 1177, 1185, 1206-1209, 1218, 1219, 
1229, 1256, 1259-1261, 1298, 1310, 1311, 1317, 1398, 14i3-1415, 
14721 1496, 1554. 
'Highest Nuchal Line: 
26, 133-137, 142, 211,216, 340-343, 454-457, 707, 763, 764, 792, 
. 793, 985. 
Humerus: 
150, 277, 884, 914, 951, 1004,1006, 1140,1239, 1240, 1452, 1524. 
Hypotrochanteric Fossa: 
68, 340-343, 454, 458-460, 693, 696, 1064, 1148. 
Indian; Northwest Coast: 
133, 216, 337, 338, 386, 455-457, 1076, 1079-1081. 
Indian, Plains: 
11, 732, 1139. 
Indian, Other ~ Above: 
14, 25, 29, 41-45, .48, 165, 208, 303-305, 336~ 339, 646, 667, 684, 
689, 707, 795, 837, 839, 840, 856, 978, 1093;"1096, 1344-1347, ' 
1350-1352, 1446. 
' Indian ,South America: 
133, 208, 216, 277, 646, 973, 1201. 
Indian, Southwest: 
129, 213, 317, 646, 653, 707, 966, 983, 1293, 1310, 1324, 1364, 1472. 
Inferior Talar Articular Surface: 
62, 67, 458-460, 70'7, 1037, ' 1038. 
Innominate: 
368-370, 791, 813, 830, 842, 897, 1134, 1262, 1270, 1428, 1466. 
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Japan, Ainu: 
4,8-11,20,24-29,88,229,381,610-613,636-637,649,650, 
710, 723, 773-777, 778, 782-784, 800, 802, 816, 831, 1005-1009, 
1013, 1014, 1031, 1044, 1051, 1068-1070, 1086, 1092, 1204, 1212, 
1214, 1302, 1353, 1358-1360, 1362, 1544, 1545, 1547. 
Lambdoid Ossicle (Wormian in General): 
25, 26, 42, 46, 111, 127, 133-137, 142, 210-212, 216, 239, 261, 
317, 318, 337, 340-343, 373, 387, 452, 454-457, 501, 589, 599, 
632, 634, 707, 732, 763, 764, 792, 793, 810, 840, 928, 940, 946, 
963, 964, 966, 1002, 1042, 1072, 1094, 1095, 1144, 1145, 1185, 
1186, 1352. 
Lateral Tibial Squatting Facet: 
210, 454, 458-460, 1031, 1094, 1213, 1284, 1285, 1395. 
Lateral Talar Extension: 
44-46, 62, 67, 105, 349, 458-460, 983, 1031, 1094, 1213, 1284, 
1285, 1395. 
Lumbar Vertebrae: 
330, 352, 357, 377, 418, 433, 593, 635, 845, 861-865, 880, 932, 
968, 1094, 1116, 1179, 1189, 1276, 1292, 1306, 1365, 1405, 1453, 
1462, 1510, 1512. 
Mandible: 
721, 739, 740, 822, 837, 850, 996, 1015, 1290, 1314, 1336, 1362, 
1397,1488. 
Mandibular Foramen: 
45, 46, 318, 454-457, 501, 840, 903, 996,1144, 1145, 1362. 
Mandibular Tori: 
29, 45, 209-212, 216, 317, 318, 320, 390, 439, 440, 454-457, 494, 
501, 533, 562, 698, 739, 740, 789, 805, 818, 840, 953, 965, 970, 
971, 983, 1014, 1015, 1029, 1043, 1128, 1129, 1144, 1145, 1185, 
1191, 1204, 1268, 1273, 1361, 1363, 1544. 
Mastoid Foramen: 
26, 133-137, 142, 211, 216, 317, 318, 340-343, 454-457, 501, 707, 
720, 732, 763, 764, 792, 793. 
Mastoid Foramen Exsutural: 
26, 133-137, 142, 211, 216, 317, 318, 340-343, 454-457, 501, 707, 
720, 7,32, 763, 764, 792, 793. 
Mastoid Process: 
77, 315, 391, 556, 1094, 1476, 1478. 
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Maxillary Torus: 
45, 46, 70, 133-137, 142, 211 , 212, 216, 318, 340-343, 454-457, 
501, 707, 763, 764, 792 , 793, 840, 1185, 1268, 1361. 
Medial Talar Extension: 
44-46, 62 , 67, 105, 349, 458-460, 1031, 1094, 1213, 1284, 1285, 
1395. 
Medial Tibial Sguatting Facet: 
210, 454, 458-460, 1031, 1094, 1213, 1284, 1285, 1395. 
Mental Foramen: 
26, 44, 45, 46, 135, 151, 209, 212, 222, 318, 337, 340-343, 
389, 454-457, 501, 569, 656, 732, 810, 840, 996, 1012, 1024, 
1094, 1144, 1145, 1184, 1185, 1282, 1380, 1381, 1481. 
Metopism: 
25,26, 42, 44, 45, 81, 133-137, 142, 173, 175, 177, 190, 209-212, 
216, 219, 236, 243, 264, 302, 304, 316, 318, 340-343, 373, 426, 
454-457, 463, 482, 501, 599, 633, 707, 727, 732, 763, 764, 792, 
793, 810, 840, 889, 945, 980, 1009, 1021, 1094, 1095, 1105, 1106, 
1108, 1120, 1144, 1145, 1185, 1232, 1238, 1250, 1253, 1255, 1315, 
1352, 1414, 1522. 
NYloyoid Bridge: 
44,45,46, Ill, 211,317,318,454-457,501,732,810,840, 
1094, 1095, 1144, 1145, 1185. 
Non-Human Primate Studies: 
17, 29, 52, 59, 68, 77, 93, 120, 124, 135, 171, 181, 182, 188, 
191,192, 202, 210, 297, 311, 330, 359, 362, 420, 448, 449, 480, 
567,568, 607-609, 616, 622,672,680, 725, 758, 804, 968,988, 
1003, 1004, 1019-1021, 1023, 1024, 1056, 1087, 1118-1120, 1133, 
1161, 1180, 1182, 1200, 1220, 1228, 1234, 1237, 1239-1249, 
1253-1255, 1264, 1282, 1300, 1301, 1306, 1308, 1325, 1335, 1338, 
1339, 1342, 1370, 1422, 1424, 1445, 1457, 1467. 
Norma Basilaris: 
204, 207, 215, 308, 358, 373, 374, 380, 383, 391, 408, 421, 436, 
442, 502, 520, 526, 549, 556, 565, 588, 596, 606, 629, 660, 674, 
715, 722, 729, 734, 762, 780, 806, 807, 832, 875, 877, 912, 913, 
679, 
933, 934, 935, 972, 999, 1026, 1041, 1078, 1079, 1099,1107,1130, 
1155, 1192, 1193,1195, 1197, 1223, 1233,1316, 1331, 1332, 1350, 
1352, 1366, 1374, 1377, 1379, 1391, 1418, 1419, 1421, 1493, 
1519-1521. 
Norma Frontalis: 
80, 373, 378, 379, 394, 416, 425, 478,482, 516, 517, 518, 519, 
571, 916, 918, 921, 926, 937, 1000, 1068, 1081, 1086, 1169, 1203, 
1265, 1334, 1335, 1454, 1474, 1479, 1519-1521, 1552, 1553. 
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Norma Lateralis: 
226, 237, 238, 286, 312, 373, 385, 573, 574, 659, 671, 672, 676, 
677, 689, 794, 833, 835, 895, 910, 921, 937, 949, 950, 961, 1118, 
1136, 1322, 1376. 
Norma Occipitalis: 
245, 288, 315, 350, 373, 410, 411, 442, 489, 490, 527, 629, 760, 
761, 806, 832, 846, 867, 877, 937, 1088, 1192, 1193, 1221, 1352, 
1377, 1403, 1416, 1475, 1492. 
Norma Verticalis: 
373, 379. 
Os Inca: 
212, 274, 303, 426, 454-457, 496, 501, 704, 707, 726, 732, 742, 
810, 940, 966, 1144, 1145, 1185, 1186, 1230, 1352, 1375. 
Os J aponi cum: 
226, 238, 335, 675, 678, 895, 961, 1094, 1095, 1144, 1145. 
Os Trigonum: 
44, 447,458-460,615, 888,1274,1438. 
Ossicle at Asterion: 
26,133-137, 152, 211, 212, 216, 317, 318, 340-343, 373, 454-457, 
501, 707, 732, 763, 764, 792, 793, 810, 840, 963, 964, 1094, 1095, 
1144, 1145. 
Ossicle at the Lambda: 
--
24, 25, 26, 42, 44, 46, Ill, 133-137, 142, 210-212, 216, 226, 239, 
340-343, 373, 454-457, 496, 497, 501, 704, 707, 726, 732, 763, 764, 
792, 793, 840, 946, 966, 1072, 1095, 1144, 1145, 1185, 1186, 1230, 
1375. 
Other Mammal Studies: 
63, 86, 149,151, 239, 312, 350, 354, 364-367, 473, 476, 479, 
578-582, 593, 661, 671, 676, 704, 898, 928, 1173, 1174, 1218, 
1219, 1235, 1405, 1506. 
Palatine Torus: 
26, 42, 45, 46, 130, 133-137, 142, 211, 212, 216, 260, 291, 318, 
340-343, 384, 454-457, 501, 525, 533, 631, 658, 707, 708, 732, 
763, 764, 769, 789, 792, 793, 805, 811, 812, 818, 828, 834, 840, 
855, 965, 997, 1048, 1092, 1094, 1144, 1145, 1185, 1191, 1204, 
1267, 1268, 1273, 1330, 1363, 1392, 1495, 1523. 
Parietal Foramen: 
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26, 45, Ill, 133-137, 142, 211, 212, 216, 317, 318, 340-343, 373, 
411, 454-457, 501, 552, 553, 555, 575, 707, 732, 763, 764, 792, 
793, 810, 840, 1088, 1089, 1094, 1095, 1117, 1127, 1144, 1145, 
1185, 1221, 1315, 1371. 
---------- - _ .... _--_ . . . _---- - -
Parietal Notch Bone: 
26, Ill, 133-137, 142, 211, 212, 216, 318, 340-343, 454-457, 
501, 707, 732, 763, 764, 792~ 793, 810, 963, 964, 1095, 1144, 
1145, 1185, 1231. 
Peroneal Trochlea: 
458-460, 1036-1038, 1094, 1101~ 
Plague Formation: 
55, 56, 57, 458-460, 815, 1073, 1477. 
Poirier's Facet: 
45, 55, 56, 57, 454, 458-460, 815, 1073, 1094, 1477. 
Posterior Bridge: 
36, 44-46, 454, 458-460, 935, 1094, 1261. 
Posterior Condylar Canal Patent: 
26, 45, 133-137, 142, 211, 216, 318, 337, 340-343, 454-457, 501, 
707, 763, 764, 792, 793, 816, 831, 840, 983, 984, 1095, 1144, 1145. 
Posterior Ethmoid Foramen: 
133-137, 142, 211, 216, 340-343, 454-457, 763, 764, 792, 793, 1184. 
Pre-Auricular Sulcus: 
212, 234, 368, 369, 458-460, 548, 636, 637, 897, 1396. 
Pre condylar Tubercle (see #70) 
26, 42, 44, 46, 70, 133-137, 142, 206, 211, 216, 318, 340-343, 
454-457, 501, 502, 707, 732, 763, 764, 792, 793, 840, 952, 1078, 
1094, 1095, 1144, 1145. 
Sacrum: 
96, 128, 132, 351, 418, 486, 635, 791, 830, 842, 861-865, 881, 
1114, 1134, 1262, 1292, 1306, 1428, 1430, 1446, 1510. 
Scapula: 
333, 386, 403, 424, 487, 532, 540-546, 547, 700-702, 717, 728, 
747, 813, 826, 981, 1164, 1172, 1228, 1275. 1349, 1447-1451, 
1480, 1518. 
Septal Aperture: 
27, 28, 42, 44-46, 70, 97, 123, 124,166, 210, 454, 458-460, 
524, '688, 707, 736, 884, 944, 983, 998, 1083, 1084, 1094, 1176, 
1222, 1287, 1427. 
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Sex Dimorphism: 
24-27, 29, 45, 70, 90, 133-137, 221, 318, 341, 393, 455-460, 
732, 763, 764, 789, 810, 1095, 1400. 
Side Dimorphism: 
23, 25-27, 29, 45, 70, 90, 133-137, 221, 318, 340, 345, 455-460, 
632, 732, 763, 764, 810, 840, 853, 1094, 1095, 1185. 
South Africa: 
29, 31, 32, 355, 373, 390, 425-427, 449, 500, 501, 509, 641, 
642, 736, 882, 883, 1149, 1185, 1273, 1276~1279, 1294, 1403, 
1500, 1501. 
Southeast Asia, China and India: 
29, 127, 163, 208, 209, 264, 349, 617, 712, 754-756, 959, 998, 
1010-1016 , 1053, 1275, 1284, 1285, 1361, 1372, 1478, 1486-1490, 
1524, 1546, 1547. 
Spina Bifida: 
247, 249, 250, 293, 351, 377, 434, 443, 491, 557, 648, 657, 718, 
796, 861-865, 881, 883, 899, 900, 907, 922, 923, 1050, 1305, 
1318, 1400, 1401, 1423, 1431. 
Spondylolysis: 
619, 647, 767, 994, 1094, 1189, 1198, 1276, 1320, 1323, 1326, 
1327, 1509, 1514, 1515. 
Statistics: Mostly Distance, Including Man and Mice: 
19, 26, 53, 72, 92, 110, 111, 131, 133-137, 142, 153, 155, 
159-161, 209-212, 214, 216, 285, 309, 310, 317, 318, 321, 322, 
325, 326, 337-339, 340-344, 348, 351, 364-367, 371, 412, 413, 
419, 428, 456, 457, 459, 461, 471, 475, 501, 515, 529-531, 
535-537, 559, 564, 590, 632, 639, 640, 642, 644, 645, 664, 705, 
707, 709, 732, 752, 753, 763, 764, 792, 793, 829, 840, 859, 860, 
919, 930, 956, 975, 976, 982-984, 1043, 1058, 1091, 1095, 1123, 
1126, 1144, 1145, 1166, 1167, 1173, 1174, 1177, 1185, 1206-1209, 
1218, 1219, 1259, 1260, 1289, 1293, 1295-1297, 1319, 1368, 1423, 
1472, 1496, 1549, 1550, 1554. 
Sternum: 
74, 75, 76, 263, 271-273, 351, 417, 437, 523, 554, 630, 716, 
735, 885, 890, 925, 1115, 1263, 1506. 
Supracondy1oid Process: 
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12, 20, 44-46, 106, 231, 232, 409, 458-460, 686, 707, 736, 797, 
817, 1051, 1062, 1141, 1142, 1168, 1313, 1340, 1384-1388. 
- - _ .. _-- -------- --- ------ - - - - - - - ----- ---.. _-
Supraorbital Foramen Complete: 
26, 45, 46, 133-137, 142,211, 212, 216, 221, 317, 318, 340-343, 
373, 454-457, 501, 707, 732, 763, 764, 792, 793, 810, 983, 984, 
1144, 1145, 1185. 
Suprascapular Foramen: 
44-46, 51, 458-460. 
Talus: 
187,193, 225, 349, 407, 602, 615, 623, 711~ 719, 724, 770, 847, 
888, 974, 1035-1038, 1053, 1110, 1122, 1213, 1269~ 1271, 1283-1285, 
1294, 1359, 1360, 1395,1438, 1485, 1500, 1501, 1508, 1539. 
Third Trochanter: 
42, 45-46, 66,340-343, 454, 458-460, 696, 707, 754, 756, 1094, 
·1148, 1353. 
Thoracic Vertebrae: 
352, 397, 400, 841, 883, 1094, 1277, 1405, 1511. 
Thorax: 
79, 125, 351, 388, 429, 591, 624, 673, 844, 890, 924, 957, 1147, 
1153, 1170, 1258, 1328, 1341; 1369, 1417, 1422, 1434, 1527, 1528. 
Tibia: 
120, 267, 584, 666, 668, 670, 891, 1004, 1032, 1213, 1283-1285, 
1395, 1525, 1526. 
Transverse Foramen Bipartite: 
36, 41, 44-46, 454, 458-460, 1094. 
Vastus Fossa: 
44, 458-460, 1094. 
Vastus Notch: 
44-46, 454, 458-460, 707, 983, 1094, 1404, 1409. 
West Africa: 
126, 133, 135, 208, 326, 793, 815, 1294, 1450. 
Zygomatico-Facial Foramen: 
133-137, 142, 211, 212, 216, 318, 340-343,454-457, 501, 572, 
763,_ 764, 792, 793, 983, 984, 1185. 
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